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Abstract of JP5320127 

PURPOSETo provide a new active-type vitamin 
D compound excellent in improvement of the 
bone amount, reduced in side effect and toxicity 
and useful for improving osteoporosis. 
CONSTITUTION:An active-type vitamin D 
derivative represented by formula I (R1 is CH3 or 
H respectively in case R2 is H or CH3), i.e., 
lalpha-hydroxyvitamin D7 [(24R)-22,23-dihydro- 
lalpha-hydroxyvitamin D2] and lalpha- 
hydroxyvitamin D4 [(24 S)-22,23-dihydro-1alpha- 
hydroxyvitamin D2]. Two kinds of lalpha- 
hydroxyvitamin D7 and lalpha-hydroxyvitamin 
D4 of formula I are obtained by synthesizing a 
vitamin D derivative of formula III from a 
compound of formula II as the starting raw 
material, tosylating the resultant compound, 
treating the tosylated compound with methanol 
under a basic condition, then hydroxylating the 
resultant cyclovitamin D compound of formula IV 
selectively at 1 alpha position by using Se02-t- 
BuOOH, treating the obtained compound of 
formula V with acetic acid and subsequently 
hydrolyzing the resultant beta-acetylated 
compound of formula VI. 
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(54) Stent* * 5 >DRW* 



(57) [Bft] * [ftl] 



(I) : R, = Me, R»=H 

(II) :Ri = H, Rx=Me 



7x^- i ,2 ,4- n/ry»;>-3,5-2/^>r 



[BWI *XWfcEX(*« < I ) »tf (II) 




OH 



[mm *ft^fctt (2 2E) 



(2) 



5-320 127 



mmi ] 5t ( i > ru (id 
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[W#B2] 5UI)&cMn> 



R. Rj 



HO 




OH 



(I) :R, = CH 3 . R 2 =H 

(II) : R, = H. R,= CHj 



* Hb2] 



(I) : R, = CH 3 . R 2 =H 

(II) : R, = H, R,= CHj 



C 0 0 0 1 ] 30 

?Z>m®<l-&&V$>2>l a-t Ka*S/tr2S>D 
, (<24R)-22 ,2 3-S>t Ka- 1 a- t FO+V 
t$5>D,) Rtfl a- t KO+S/e* 5>D, ((2 
4 S) -22,23-^fc Fa- 1 a-h FO*->tf* 

[0002] 

it&momiRi xmov* $yDmm*>i>*>-ei>h 1 40 

a,25-yt Fa*->fcT£S>D J REf£ftS7:>-cii>r 



&S1 a-t FO*->t3» S^D.ttlimt.^JUS/^ 

l, * s&o&mmtbrmmztix t^tc©s 

[ooo3] m&. mimvzzyD.tmffl&u** 

0 m nS&5? tr * 5 > D8g#©£fiXBB£#?§2IK:tTto 
ftr<,>-*>. #»W£6fc*I*©ffi£l^t2 5>Dg§>§f* 

[000 4] -e©fem. X3t (A)Xtt (B) 
[<b3] 



(3) 



f$HR I 5-320 1 27 




OH 



(A) :R,=Me. R 2 =H 

(B) : R, = H, R 2 = Me 



HO 



OH 



TTKSn* (2 4R) -RV (24S) - 2 2,2 3- 
^t Ku- 1 o,25-^t Ka+vt*:* >D,##ft 

gftmZti-tZCti^tiilstc (Biochim. Biophys. 
Acta., 1091, 188(1991)#52) . ^bTC4>fb£»DS 

^ffiiif^^ajitt^e, ±is^/c^ (a) Jose 

(B) <D|t£«5fc:fc#£2 5-{£<Dt Kp + S/jH*s* 
XTWkSirCO&ftg*. a- fcFn*£/ 

W$>D,Mla-t FP*!>t£;> >D«ttC*l$ 

Ri R 2 



20 



* [0005] 

Mt >Dii#f*j: *) b&M&mrtmvm^&mi, * 

[000 6] 

cMn) 

[ft4] 



HO 




OH 



r^ft* la-fc Kd*$/fc:*5>D,RCM a-t 

[0007] *«wtt±Ebfcat < i ) 
^(ii) x^tihmmt&tovhhi a-t Fa**/ 

t£5>D,SC/i a-t FP^yc^^D^^ 

[0008] £fc*&Bj§^ ±|2L/cS ( I ) 

(II) V9fk2tl61 a-t Fu*>>t^>D 7 RC/l 



40 



(I) : R,=Me, R 2 = H 

(II) : R^H, R 2 = Me 



[0009] M{££fc*^lpJtt. ±iBt/c^ ( I ) IgtJJ 

5$ (id r^an€>i a-t Fn+^t^^ >d 7 sc; 
1 a-t Fn+^tr^5>D 4 (0]o$ft:«^^^a 

[0010] *&E<D5£ ( I ) RZXZ (II) -t^n* 
1 a-t Fa*^t£$>D 7 Ktf 1 a-kFa^ 

[ooin r&fc^ **w«cj:n«, ^ (in) 

Mb5J 



5 



(4) 



^g8¥5-320 ]27 
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(III) 



Ph 



-C^Stt* (22E) -5,7,2 2-x;l/3'x$ \->)x 

1 ,2 ,4 - h l )7*/')>-3 ,S-Z>*> (OT fPT 
ADj £«W4) r&tS^tlfcfb^Sr^/ViSM: * 




* U ^>T^iE.n/c2 2{4©7^rt F£N a BH.t 
MtEL-C^ (IV) 
Hb6] 



OH 



(IV) 



■c^$n^2 2-r^3-jMt^ib. ;x«:c<D<b£ sstftfcSC (V) 




ph 



TTASn-5 2 2-a-Kfb^ (Y. Tachibana, Bull. ★ [00 12] 
Chan. Soc. Jpn., 62 , 3132(1989*P)#]& ) £BuL i Ul8 ] 

3?zm\.>tcmmmkttT'e* (vd (vid *4o 




(VI) : Ri=Me. R 2 = H 

(VII) : R, = H, R 2 =Me 



VK$tizz)i>*>mm»tffi£LT:3i (vin) x« 

(IX) 



Hb9] 




5-320 127 



(VIII) : R,=Me, R 2 =H 

(IX) :R, = H. R 2 =Me 



CT N x O 
Ph 



VvkZtlZil^'totL. &CC£(D{fc^(D3flft<DfcF *5£<X) Xtt (XI) 

R i R 2 




S 0 2 Pb 



* N— N 
Ph 



(X) : R i = Me, R*=H 

(XI) : Ri = H, R 2 =Me 



Vw$i%ZV*-Mk£Q»±l,. 3fi©7xrA 3$ [0013] 

n^titcX. (xii) Xtt (xiii) * 

Ri Ri 



HO 




(XII) : R,=Me, R 2 =H 

(XIII) : Ri = H. R 2 =Me 



V7ts$ti2>ite$mS .7 -S>x>fiSgS£L i A 1 H, 40*X« (XV) 
Xt*Me,S0-K,C0,««JBbvt|i|t[,r3 (XIV) ★ [ftl2] 

R i R 2 



HO 




(XIV) :R, = Me, R,=H 

(XV) :R,=H. R, = Me 



(6) 



5-3 20 1 
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(XVI) Xte (XVII) 
[00 14] 



* Utl3) 




(XVI) : Ri=Me, Rt-H 

(XVII) : R, = H, R 2 =Me 



VmZtiZVZ ±>Dmmt*tU. 3MCC4Ht£4k&h X-frMMLZmhtitcft (xvill) X& (XIX) 

S"X4tU tt£tt$fK «Utt**5©ffftTTM Zs* [it 1 4 ] 

R i R2 



MeO 




(XVIII) : R,=Me, R 2 =H 

(XIX) : R, = H, Rz-Me 



t^5n^'>^ D 5 >D^M S e O, - t - B ★ [00 15] 

*Mtu f# e>nw (xx) xi* <xxi) * 

R, R2 



MeO 




OH 



vmznzit^viz&mx&mis-c*, (xxii) x& (xx 
in) 



(XX) : R,=Me. R* = H 

(XXI) : R,=H. R 2 =Me 



(7) 



Acti 




OH 



^¥5-3 20 1 2 7 
12 



£toykftmbx*&m(D±itt ( I ) Xit (II) (Dl a 
-t FP4>>tf*5>D 7 &cn a~ t FP*^tf*5 

[0 0 1 6]±EEiBlg6c4j4tSSC (ill) ©5 ,7 - 
5^x>a$#4--7x-;l/- 1 ,2 ,4- h l JTV r U>- 
3 ,5 -^t>tgg?n/c (22E) -5,7,2 2- 
x;l/^*£ F »;x>- 3£-^-;ur>3£&<9t Fp* 



20 



(XXII) : R, = Me, R 2 = H 

(XXIII) : R, = H, R 2 = Me 



* [oo i 7] *§m?®m2titt (vi) xac (vn) 

£ft£J:5K::S; (xxw) Xte (xxv) VffiZtxZx** 

WiA^a7-f F£«atrs$ (xxvi) x» (xm 
I) T^^tl^^U^^>^»iL, cn^SMWcc 

4-29 3 27 -Sf #JK) . 
[00 18] 

[ffci 7] 



— A I 



Ri ^2 R, R, 

0:X P0C1 ' PhSO.O<^ 



(fflV):R,= CH„ R, = H (Xm):R,= CH s . R 2 = H 

(XXY):R,= H. Ri=CH s (XXVII): R,= H, R^CH, 

Hj/Pd-C 

> (VI) Xtt (VII) 

[0 0 1 9] *HIP3<D3$ (in) ^$4142 2-3- AHit^f*,, 
R*£ffl26I?ft<!:l/CiS ( I) X« (II) TinS*i&* (0 02 0] 



13 



(8) 

5J6X+-A II 




^¥5-3 20 1 27 
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OH 



I 

+ SiO 
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R, R 2 



S OrPh 



1) p-TsOH 

2) 5%Na-Hg 



(VIII) : R i = Me, R, = H 
V' 1 ? (IX) : R i = H t R i = Me 



O' N N 0 
Pb 



Ri Rj 



HO 




(X):R, = Me, R, = H. X=SO z Ph 
UI):R,-H. R 2 = Me, X=SOtPh 
(III) : R.-Me. R,= H. X-H 
(XIII) : R, = H, R 2 = Me, X = H 



[002 1] 



15 



(9) 
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R« R* 




(XX) : R,«Me. R,= II (XXII) : R , -Me. R, = H 

(XXI) :R, = H. Rj = Me (XIIII) : R , = II, R t = Me 

E K to H > CD*fc«ai) 



[00223 **W(?Mfc^gj, Tttfc>*> ia-t Fot 
isK2^yD 7 te£V 1 a-b FP^^tT^5>D.«, 



coo24] tmitmtvxkt. mx.izrz3)\,z> 



cio) 

17 

[0025] tkm?mt,m®b *> z>mm*fc\m<m 

-Jk YvijijyY. 75C7^A. CMCifctt^'J 

iSiSSflflUtf? 9 y jukk* t- y 9 a. ^ y -t y 
v^a. ^3>ffi*;^«?A*fctt:>a«M*^>'5 

a) t$j:of/*/ctt-e©fi6©isa7c*fiS»0ix«-7i/4- 
s^a, •?>#>, ft. m> &i8*s£vmm<Di&mi5<i 

B,. edr$>B,. -3?>ar;F, '0^>8I 

[0 02 7 ] C©K«llttf©5im!J^, 3- 20 
7-^>^91. t>7-k)im. F?**-. SSSSiJ&i*© 

JB»ifJc*jt>rsfti©^fficcJ:ors8S-r^c£*»r* 

[0028] t ©t««i. 0 < a«&ft^S©«> 

©£Lri3jS;*tt£#. s^{i{c«o.i~3 0wq. » 

SL<«0.5-5/iq©la-t KD*> 5 >D, 

^©iutsmsfi*. 

[0029] HtC*»M©<t^«H*jS«cK©iafiE«S©B 30 
■ClS9Ht-r-£Ci«>-C*.5„ C©$ftt#©iHJ&ei«:*S£ 

[0030] St»tt©fflfiE^©ligS!K:^fcoT(t. 

iurtt. AaiS. 7 
-*>KMl ant^m */7tBi^4'©«iB)ffl, ^ 

Hi. mmueomi&m. fuuanmhvy)* 1 ) 
h't£t<o^f$.h yyyty h\ y^'j>*/^f7i/ 

- k i/y-fe'J >*^*U- K PV-bVZsistl— 40 

k i/y-fey^y-^u-k i/y-b'ji/y^u- 
k J v JK- h 8 Ott £*©ifcttx x?)\,<fowtmtf 

[0 03 1] CKh<Dm&&®!&miK.r>\.>Xt>m&WL 

[0 03 2] c©a*fflfiS^K:*$i»rt>*a 
W©ib^©«ff^?:Jf^-r€ > /'c«!)«c > Si/jSWfctfi 

y-;l/*fettb FD*^>*iSATSC£#W*J-C&3 50 



8PJPP5-3 20 127 
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[0033] £fcC©St«fl£«Jtt. ffe©i£8Lb*3»& 

(mswwy^A. mm 

WJA) *j«tc//S/c«^©ffe©8kfi7cJRRJ^I^.«-7 

y*v$A. gt. sisfe«tc;^©isa 

te<fcV/2/ctt<fe©e$s^am«£*s>A> trf 

2>B,. f$5>B J> -3?>®7S F. A>hf-> 
KSfcB*©J6m«*-'l'S"?Affl 1 e*S>B». f 

[ o o 3 4 ] c ®&\K<mmi\mwmM<oiL tx. 

pcUVVY* Zfi>)ltX £ «CitA Ucfmx^f -5 C 
-5. V7F fc^-feA-ft 4'©ffIS«:l?B'Ht-r-6tl 
^K»#{ilg4^©4>©i bXWMltZCtlfiX 
Slji&KtiO.O 1-5 0 up. H*t<ttO .05 
-1 OuqOl o-t Fn+y^J>D,Sfcttl a- 

t Ka+vb-ir 5>D,*^W3n^fc©ioriai?$ 

[0 03 5] C©J:5fcbT&6ftfcSSI«. fiXA©® 
gtc^bt 1 BSfcD 0 . 1 ~3 0 ucj©St«£fc£<fc$ 

[0036] 

[*9I©»*] *^W©{t^£#fflb j: ^ffi©rSjg«: 

its tr* 5 > DWJtuciHSL-c <tom^#aft#fPffl 

[0 03 7] 

ct\t>it*m}*mM-?z>i><Dx-izrj;i.>. 
[0038] mmw i 

1 o-t FO + i/f$5>D 7 ( 1 ) ©£)£ 

(1) (24R) - 5a,8o-(4-7 I ^-l, 

2-9-5-/0) -6-xWXf>-3(3-t-;l/ (xi 

I) 

( 3 S ) - 2 , 3 - V A 9-^^)17 * ( V 

I) 7 . 4 g %j»*T H F 5 0 aliC jgRm- 2 0 'CK&iP 
l/l .6 5^n-7?;U>;^->A2 0n)l?:?STl/ 1^ 

ISmtem*.. 22-3-F-5a,8a- (4-7x 
-;l/-l ,2-")7'/D) -2 3. 24-^^^-6-3 

u>-3(3-*-;i/3- t -T'f^yf;!/^ 1 ;;!/!- 
^ (V) 1 8 .2g©fc*THFi88E£?gTlySa-C 
2RIFaSJc;$-tffc. 5lSfS«CJ&ft*{t7>*-^A^ 

i5t^. KiS^j««r3*Lffl^fiE«J (vni) 8 .6 g£ 
^/c. C*l?rjt jfy'-A-i'nn^Jl'A (5:3)80 

OmlK^fSl/p - h^x>^;v*>e-*ia ! e»o .5 g 
i mmnLit. KK*y>A*m±ri9 



cm 

19 

X;l/*X3M* (X) 18.7g^/c. 2 3-7*.~)l 
X;l/*X3l/ftl 8.7g^^^->il/5 0 OnMC&jg 

7 v^tf a 1 0 0 g *ftl*^r8BH/fc. 1 7 

Uc*£B£ y £ ^ - jH£K&»NI 07k&tf * p 
p*^A£JoxfflfflU ^PP^AJiSragjgufc. S 

aft*t/u*y^7AriBiL3aift^« (xtd 9. 
5 rem. 

[0 03 9] WR $(CDC1 3 ): 0.76-0. 8L(9H, m), 0.84 ] 
(3H, d, 3=6.9Hz). 0.93C3H, d, 3=6. 8HzX 0.96(3H, 
sX 2.33(1W, mX 2.50(1H, m)> 3.16(1H, dd, 3=13.6 
*5i:tf3.9Hz), 4.44(1H, m). 6.23fc £#6.40(2**, ABq, 

3=8.3HzX 7.30-7.46(5H t m)„ 

[0040] (2) (24R) -5,7-x;V=fx* 
^x>-3 /S-^-;U (xiv) 

7k^{ty^^A7^$-r.^A2 g^TkTHF 120m 
lfcHSU (24R) -5a,8a- (4-^^^;!/- 
1 ,2-^Vp) -6-x;Ur/^r>-3/3-^-;l, 
(XII) 9.5g£jfe>jtTHF 1 2 OBUDg^HteSTF 2 
U M^T2^SS^Wc 0 iftip9©**<ti;^^A7 

% (XIV) 5.7 g^jf/Co 
[004 1] m&: 1 65' 

^(CDCL): 0.62(3H, sX 0.78(3H, d, 3=6.8HzX 
0.80(3H, d ( 3=6.8Hz). 0.85(3H, d, 3=6.9HzX 0.93(3 
H, d, 3=6.9HzX 0.96(3H, sX 3.64(1M, mX5.39(lH, 
raX 5.57(1H, m) 

mmm c 84.40% h 1 1 .6 9% 

SlSffi C 8 4.3 6% H 11.6 3% 
[0042]- (3) ^^$>D 7 (XVI) 
(24R) - 5 ,7 -x;bz3;*£^x>- 3 /3-*-;U 
(XIV) 5 g^THF 1 U ? FJMCttffU 73l^>» 
ST, *&T£-C1 .5%CDmM*y^A^^^;l/^- 
<bLBE*^^>y (^t/^UM-4 5 2) Tl^Tt 

JKWStTofc. ®£?seigSb^i;^y^*^Ar^u 

fcu 04XOfc5 ,7-S/x>2g«^S«:3feMI*^f^ 4C 
fc. ^U^ODt ttx^y^ggitlf^T 
2^Sij£u^g^Sio7c < , »^ttj/</*yjwj5 

ArlBSLaSlfc^l .6 5g^/c 0 
[0 04 3] S(CDC1,): 0.54(3H, s). 0.77(3H, 
d, 3=6.3HzX 0.80(3H, d, 3=6.9HzX 0.85(3H, d, 3= 
6.9Hz), 0.91(3H, d, 3=5. 9HzX 2.57(1H, dd, 3=12. 7H 
z*5cfctf3.5HzX 2.82CW, roX 3.95(1)1, id), 4.82(1H, 
d f 3=2.5HzX 5.05(111, s), 6.03fc£tf6.23(2H, ABq, 
3=11. 2Hz) 

[0044] (4) l-th*a^-3,5-^P 50 



^¥5-3 20 1 2 7 
20 

t*£5>D 7 (XX) 

fcT£S>D 7 (XVI) 1 .6 5g£k:Vis>5 0m\lcmft 
Ofiftp- hJl/x>x;l/^x;l/5 .Og^tetl 7B$ 

0fflh^M*2 .Ogm tIh^H*2 .0g^» 
1 0 0 mMcfeML&m*m± h'J «5 A 9 g 

^7AraSl3,5-y^pe^^>D, (XVIII) 1. 
4 4g£f#/c <) £{b^P>4 5m3lC^{t*U>0 . 
2 7g&c;3.0M t -^^;Ut Ka^**^K© 
2 , 2 .4 - h 'J j* *;l^> £ >»»2 . 7 ml^jjO* 1 fcj 
^MffO^Co 5TCCS/*nflH .44 g(D&{b^U> 

^g^tti^. i i^fsmif u i o %*Kft^ h a* 
SSSOml^rftlxSJc^Jt^-a-. m{u*u>mzft 

oiiaft^«!0.6 2g*sfc. 

[0 04 5] NMR ^(CDCI,): 0.53(3H, sX 0.77(3H, 
d, 3-6.3HZ), 0.80(3H t d, 3=6.9Hz) x 0.85(3H, d, 3= 
6.9Hz), 0.91(3H f d, 3=6.4Hz). 2.26(1H, m)> 2.64(1 
H t m).3.26(3H, sX 4.19(1H, d, 3=9.2HzX 4.21(1H, 
brX 4.94(1H, d, 3=9.3HzX 5.17(1^, s), 5.24(1H, 
s) 

[0046] (5) la-tFp^>t^ = >D, 3 
/S-7^:r-h (XXII) 

1 -t Ka+->-3 $ >D, (xx) 0 . 

6 2g^»Ml 0ml(Cjg«L5 5* ri S^fflSlB?^ 

ttffli/jS«*S*i/fc. ^g^e>";^y^^^Arff 

i3L^b^J0.2 7g^/Co CCO^^AfiigTla 
1 £ - b KD*Sxtf^ $ >D, 3 |8 -7*7- 
h 5 0wjR0««U»k: 1 a - t Kn*->- 5 ,6 - h 
7>XtT^$>D 7 3&-TtT-hl OOnq^r^T 

[0047] 1 a- t FP**/fcT ^^>D 7 3/3-7* 

WR ^(CDCI,) : 0.54(3H, s), 0.77(3H, d, 3=6. 3Hz), 
0.80(3H, d, 3=6.9Hz), 0.85(3H, d, 3=6.9HzX 0.91(3 
H, d, 3=5. 9HzX 2.04(3H, s) v 2.40(1H, dd,3=13.6Hz 
fc£tf6.3HzX 2.59(1H, dd, 3=13.7Hz4^J:^3.4Hz), 
2.81(1H, dd, *=12.2Hz£>J;tf2.9HzX 4.41(1H, br). 
5.02(1H, sX 5.19(1H, mX 5.34(1H, sX6.024(5<i:Cf6. 
34(2H, ABq, 3=11. 3Hz) 

[0048] l/3~tFD + i/e^5>D 7 3/3-7* 
r*-b 

MR ^(OX3,):0.53(3H, sX 0.77(3H, d, 3=6.3HzX 
0.80(3H, d, 3=6.9HzX 0.85(3H, d f 3=6.9Hz) v 0.91(3 
H, d, 3=6. 3Hz), 2.06(3H, sX 2.60(1H, dd,3-12.7Hz 
fcic^.SHz). 2.82(1H, m). 4.18(1H ( br). 4.98(1H, 
m)> 5.01(1H, s). 5.36(1H, s), 6.00fcJ:C;6.37(2H, A 
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Bq, 3=01. 2H2) 

[0049] 1 a-b FP4i/-5,6- Y^TsK* 

hM* $ (CDCI 3 ) : 0.55(3H, s). 0.78(3H, d, 3=6. 3Hz), 
0.81(3H, d, 3=6. 8Hz), 0.86(3H, d, 3=6.3Hz)> 0.92(3 
H, d, J= 5.8Hz), 2.04(3H t s), 2.47(1jM, dd,3=14.7Hz 
&<fctf6.9Hz), 2.59(1H, dd, 3=U.7HzteJ:0'3.9H2). 
2.85(1H, m). 4.49(1H, br). 4.99(1H, s). 5.13(1H, 
s). 5.25(1H, m). 5.81*5^^6. 57(2H, ABq, 3=11.2Hz) 
[0050] (6) la-tFD^>^^;>D 10 
, ( I ) 

1 a-fc KO*2/lT£5>D, 3/S-T-feT-h (XXI 

I) 0 .2 7 gCCl 0%i^y-;H4KOH 5ml^J0x 
0.5B$f H 1ti»b^ Sl£«S:*fca?B»x^;l,-c» 

.2 2g*»fc. 
[0 05 1 7 4* (x— f;t/-^*tf>) 

(or) e ,s * +60.1' (c = 0.1. E t OH) 
WR ^(CDCI,): 0.54(3H, s), 0.77(3H, d, 3=6.3Hz)> 
0.80(3H, d, 3=6.3Hz)> 0.85(3H, d, 3=6. 9Hz), 0.91(3 20 
H, d, 3=6. 4Hz), 2.31(1H, dd, 3=l3.2Hz&J:tf 6.3Hz). 
2.59(1H, dd, 3=13.7Hz:te<J:tf3.4Hz), 2.81(1H, dd, 3 
=U.3Hz*5j:<*>' 3.0Hz), 4.23(lh, m). 4.43(1H, m). 5.0 
1(1H, S)> 5.33(1H, s). 6.02^5^0*6. 348(2H, ABq, 3= 
11.2Hz) 

US ru/z (f§*t&g. %) 415(^+1, 31)> 414(M> , 10 

0) , 396(52). 378(27). 296(12). 287(38). 269(26). 2 
51(24). 174(55) 

[0 052]g|JfeW2 

1 a-t Fa*>>h*£S>D« (II) <D£f& 30 
(1 ) (2 4S) -5a,8o-(4-7x^- 1 , 
- 5-x)la'XT>-3(3-t-)l> (XI 

II) 

(3R) -2 ,3-^*Jl/:/*;l>:7*x;V*n/*> (v 

II) 1 3 .0g^M*THF5 0mlCC?gjg^-2 0T«: 

miBtB»l/fc. 1 ,3-!>-rf**-2--f 3*:/!J2; 
y>22nrt£flQ;i, 22-3- F-5a,8a- (4- 
7*xrt/- 1 ,2-^^/n) - 23 t 2 4-VS)l>-6 
-^u>- 3/S-*-;i/ 3 - t -^*;uso*^;f/5/y 40 
^x-fJKV) 2 8.0g<D&*THF&$£®TL 

&*rgfefr, S£««S«4S*Lli4«*& (ix) 26. 

1 g£ntc 0 cn£^£^-^-£na*3UA (9 : 

1) 1 OOOnntOSISUp- h;l/X>X3l/*>K-;kft! 

i . o fir Ztiazmuv i i5Rfl»#u/co y i a 

2 3-7*-JUX^*^K* (XI) 2 4.3gl:f|/t Q 50 
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OOmlKjSJKU ';>H**r^hU^Al 2.0g£ 

v 5 h 9 v j*T-7)\>ijj* i o o g zmzmuvmn 

d« (XIII) 7.6 3ff«»fe. 

[0 05 3] hM* ^(CDCl,): 0.76^0.82(9H, m) v 0.85 
(3H, d, 3=6.8Hz), 0.94(3H, d, 3=6.4Hz) v 0.97(3H, 
s), 2.34(1H, m), 2.51(1H, m). 3.17(311, dd, 3=13.7 
4c5j:tf4.9Hz). 4.46(1H, m). 6.24 teefcO" 6.41(2H, AB 
q, 3=8. 5Hz), 7.30-W.45(5H,m) 

[0054] (2) (24S) -5,7-xjUrf^^ 
yx>- 3 /3-^-;U (xv) 

^t^^A/J^-'jAl .6g£&£*THF 1 0 
OnfHCKSU (24S) -5a, 80- (4-?*x 
;U- 1 ,2 -O^t/o) - 6-x;l/rfx^>-3/8-^ 
-31/ (XIII) 7 .6 3 gi^TKTHF 1 0 0ml(D^^5 
«8TU jS8£T 2 mioses */c i&#J<0*m y 9 

»t£tt (XV) 3.7 4g*»fc. 
[0 05 5] H&l 4 5' 

\m $(CDC3 3 ) : 0.62(3H, s), 0.78(3H, d, 3=6. 6Hz), 
0.79(3H, d, 3=6. 8Hz), 0.86(3H, d, 3=6.8Hz), 0.93- 
0.96(6H, m). 3.63(13*, m). 5.38(1H, m), 5.57(1H, m) 
[005 6] (3) b*£5>D« (xvn) 
(24S) -5 ,7-x;U^**^x>-3rf3-:fr-A 
(XV) 3 .7 4g^THF P^FMgRU 7^ 

-tLMK*®rr>7 (^->^*UM-45 2) r9 0# 

Ub^^^>D, 0.98gt5,7-^i>»0.78g 
£#g£U/c Q @JRLfe5 > 7-^x>0.7 8gl3:Pl»tC 
*H««foyt. ^l/b'$^>D 4 «x^y^;U^gt 
LfflRa«T2«IB«*l/. x^y-^SB^l/fc. JS 
BWttV 'J *y^*5A-CWll/aHjt^«0 .6 2 g 

[0 0 5 7 ] NW ^(CDa 3 ) : 0.54(3H, s), 0.77(3H, 
d, 3=6.6Hz), 0.78(3H, d, J=6.8Hz), 0.86(3H, d, 3= 
6.8Hz). 0.92(3H, d r 3=6. 1Hz), 2.58(3H, m). 2.83(1 
H, m).3.95(lH, ro). 4.82(Ui, m). 5.05(1H, m). 6.03 
6.24(2H, ABq, 3=11. 2Hz) 

[0058) (4) la-tFn+^>>D, 3 
^-T-b-r-h (XXIII) 

b*^s>D* (xvn) o.6 2g*t:yj/>i Omiccig&s 
Uttfkp- h^x>x;l/*x;V2 .Og^tetl 7K 
IH«#l/fc. RSc«4^l/**»D^ftCcaEor«ia 
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W*7Atfigl3,5-^a^$$>D 4 (xix) 
0.64g %ntc. i&iU * U> 3 0 mlfc-gft-fe U> 
o . l 8 gRtfa .om t -:/^fc FP^M-*^F 
(D2 ,2,4- F yy*^>*>jg&l .8nn£Jfflxl 
®mm&Ltc 0 S-CVisfVftQ .6 4 g<D&ffcy*U 
>*§&£JjD;i 0.75 B^ftffU 1 0 %*Sjt^ h If 

H-bKa + ^-S.S-^obf^^D, (xxi) 
0.3 8g£fHfc. Ctl^ftgl 0^^15 5' -c 

©*7A««Tw«tB«!K: 1 £ - b Fn*e>b£ * >D 
. 3£-7^r-h3 0mc#tf&MJ&K:i a-bFa 
^>-5 ,6- F^>Xb£>;>D« 3)S-T-feT-h 
8 0 mg€r#S*f ZCt #T*fc. 

[0059] la-tFP^>^$>D, 3j8-Tt 20 
T" — h (XXIII) 

MR ^(CDCI,): 0.54(3H, sX 0.78(3H, d, 3=6.4HzX 
0.79(3H, d, 3=6.8Hz) v 0.86(3H, d, 3=6.8HzX 0.93(3 
H, d, 3=6. 4HzX 2.41(1H, dd, J=13.7Hz4e £C/6.4Hz)> 

2.59CW, dd, 3=14.2Hz:fcJ;tf3.4HzX 2.81(1H, n»X 
4.40(1H, mX 5.02(1H, sX 5.21(1H, sX 5.35(1H, 
S)> 6.03*5<J:tf6.34(2H, ABq, 3=31. 3Hz) 

[0060] l/3-tKD^>^^>D 4 3/3-T-b 

T-b 

MR ^(CDCl,): 0.53(3H, sX 0.78(3H, d, 3=6.8HzX 30 
0.79(3H, d, 3=6. 8HzX 0.86(3H, d, 3=6.8HzX 0.92(3 
H, d, 3=5. 9HzX 2.61(1H, mX 2.81(1H, m).4.17(lH, 
mX 4.9S(1H, mX 5.01(1H, sX 5.36(1H, sX 6.00fc 
<fcO*6.38(2H, ABq, J=U.2Hz) 
[006 1 ] U-tFP^>-5,6-h7^^ 

NJR ^(OXn,): 0.54(3H, sX 0.78(3H, d, 3=6.8Hz) v 
0.79(3H, d t 3=6.8HzX 0.86(3H, d, 3=6.8Hz). 0.93(3 
H, d, 3=5.9Hz). 2.49(1H, dd, J=14.2Hz *5<fcCf 7.3H 
zX 2.74(1H, mX 2.85C1H, mX 4.48(1H, mX 4.99(1 40 
H, SX 5.13(1H,SX 5.25(1H, mX 5.81 fcJ:tf 6.57(2 
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H, ABq, 3=11. 2Hz) 

[0062] (5) 1 a-b Fn*^£$>D« (I 
I) 

1 a-b FEZ*Vb*::>D 4 3/8-7-fer-h (XXII 
I) 0 .1.6g{Cl 0%x^y-;H4KOH 5ml£flQ;i 

o . 5 &fmmftbtc 0 jB&»**fcaar»»x^ji/ri4 

S!LSg{t£«J0 . 0 9 g *f|fc. 
[0 06 3] B* 1 4 8-1 4 9' (i-fTP-'vfr* 
» 

Ca) 0 ' 5 ' +56.0 (c = 0.25. EtOH) 
l*R ^(CDCl,) : 0.54(3H, sX 0.78(3H, d, 3=6.8HzX 
0.79(3H, d, 3=6.8HzX 0.86(3H, d, J=6.8HzX 0.92(3 
H, d, J=6.4HZX 2.32(1H, dd, 3=13.4Hzfc<fctf 6.5HzX 

2.66(1H, mX 2.83(1H, m), 4.23(1H, mX 4.43(1H, 
mX 5.01(1H, s), 5.33CLH, sX 6.02*>J:^6. 38(2H, A 
Bq, 3=11. 2Hz) 

M5 m/z (t9#tt&g. %) 415(M*+1, 30). 414(M\ 10 
0), 396(61X 37807h 326(16), 287(48). 269(43). 2 
51(31), 174(62) 

[0064] mmm 

C<omS^mumx\(D\ a-b Fn*>bT2::>D 3 <btt 
%lLtcm£. *2£WD1 a-b Fn*^br£^>D,:fe 
£CM a-b Fn*Vtf£*>D«#*(A*BS3fclM¥ 

[0065] "Tfcfo^ ^J**-^*^? h (9jg 

^) tcwflosp*ttia^jri (ovx) scraoiswttsej 

Wx^ffi (NX) £fcttSharo^£jfc0fc o #ffif£6jBH 
la-tFO + ^$>D, 4 1 a-b Fn4^>bf£ 
^>D,*?J:^1 a-b Fn^^bT^ 5 >D 4 <7)5*;*£ 
0 . 5 %x * y b b> ^ n >-;U{c«§S bX 
im (5S/iI) U^c. 

[0066] MimRVSfcmfrffitttD? ? Y tCtibTb i> 

^RJtBB*»Cr 1 . 1 7%^1/^^A^tfji^;^ 
[0067] 

[^1] 
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ft & t) (gg/hg/B) h& 



Sham 




— " 


8 






— 


8 


la-OH 


-D 3 


0.02 


8 






0.1 


8 






0.5 


8 


la-OH 


-D 7 


0.5 


8 






2.5 


8 






12.5 


8 


la-OH 




0.5 


8 






2.5 


8 



[0 06 8)*ffiW4 
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(ng/inm 3 ) 




0. 651 ±0. 009 


10.8±0.2 


0. 539±0. 003 


10.4±0. 1 


0.556+0.005 


10. 8±0. 1 


0. 545±0. 007 


11.0+0.1 




i L. 1 -!-U. C 


0.581±0. 004 


10.5±0. 1 


0.585 ±0.007 


10.7±0.3 


0. 589 ±0. 004 


10. 9±0. 5 


0.576±0. 006 


10.5+0.2 


0. 583±0. 003 


11.0±0.4 
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[HffiB] ¥«5^1^1 8H 
C^tHllE 1 ] 
[*E»JMBJl«] BUMF 
[ffiiE*tmiIB«] 0 02 8 

[lijEfig] 



X; [0028] c<D$mu. iff* 1/ < «i|i{jH£^Si©fc 
©iO-CS33»3n-5*s. &i£ft«:,;J:0.0 l-50tf 
g, ffgl<tt 0.05 --l OngOl a-t Ka + -> 
t£5>D 7 */c«l a- t Ka*~>tr*S >D,it&V» 



[g«Bl ¥JS5^1^20B 
[^^MiE 1 ] 

mmmimz] 0019 



★ C0019] *3as©a; (v> r^gn&22-3-K 

(**ffl«K»4 l/t5$ ( I ) Xtt (II) -CfjiZtlttR 
W<Dit$m. 1 a-fc Ko+>t^5>D,X«l a- 



[&mB] ¥J£5i£3£2B [0038] 

[#8»SiEl] 1 a-t Ko+S/e* s>D 7 ( I ) ©£fi£ 

[fiiiBt&SSS] BJJtfflg (1) (24R) -5a,8a-(4-7^l- 1 . 

IffisEMimmZ] 0 03 8 2-95*/P) -6 -x»z!z.f->- 3<3-+-;Kxi 

[*$£#&] i) 

[ffilErtSl (3S) -2 .3-^j'?-;U^Jl'-7^-Jl'XJU*> (v 



*$HI¥5- 3 2 0 1 2 7 



I) 7.4€r^*THF5 0ralk:^m-2 0-C«C^iP 

fss#0fc o i ,3-t>y^;i/-2-^ $^;ys/y> 

15ml£ft]A, 22-3- p-5a,8a- (4-7i 
1 ,2-^/n) - 2 3 ,24-^^-6-3 
\sy-3&-t-)l3- t -^;l/^^i/U;Ux- 
WMV) 18.2*<Dtt*THFi§&£^L^&*C 

tm&«j*43*ttt£/£& (van) 24. 8 g 
£*i/t. ttl£^£v-;l,-£cm*;l,A (5:3)8 



fc s &g&£S/'J£y;l/#^Arfii3b2 3-7*-^ 
X**~'H*(X) 18. 7 23-7x^1/ 

U •jr^kmr^M^Ai o gRa f 5%^F 

T v;!,*/ A 1 0 0 SHK.3Sfl"CtW? Ufc. 1 7 B$Ntft 

%®^>v*y**7&vftMbimit£'to (xii) 9. 



